Hematologic responses and the early development of hypoxic pulmonary hypertension in rats.
We have previously described the development of greater right ventricular hypertrophy after 7 days of hypoxia in the altitude-susceptible H strain compared to the resistant M strain of Sprague-Dawley rat. Greater polycythemia also occurs in the H strain after 2-3 weeks of hypoxia and is characterized by increased mean red cell volume (MCV), reticulocyte count (Retic), and blood viscosity after 4 weeks of hypoxia. In the present study, we determined the time course of development of these hematologic responses, whether differences in MCV are associated with differences in red cell deformability, and whether the hematologic differences might contribute to the early cardiopulmonary differences between the strains. We found that although hematocrit (Hct) did not differ between the strains until 21 days of hypoxia, MCV and Retic were greater in the H strain after only 3 days and whole blood viscosity was greater after 7 days. However, no differences in the viscosity or deformability of reconstituted red cells (Hcts 10% and 25%) were apparent at any time during hypoxic exposure. Furthermore, pressure-flow curves obtained using blood and lungs isolated from 7-day hypoxic rats suggested that the largest component of pressure elevation in the H rats was related to pulmonary vascular rather than hematologic factors. We conclude that although H rats have exaggerated hematologic responses to hypoxia, differences in pulmonary vascular structure and tone are more likely to be responsible for the strain differences in cardiopulmonary responses occurring after 7 days of hypoxia.